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PROCESS FOR THE IS OMERIZATION OF MBTATJ^CENi: COMPOIINDS 
The present invention relates to a process for the conversion of the meso or meso-like 
form of a metallocene compound to the corresponding racemic or racemic-lilce form. The m«o 
or the meso-like form to be subjected to the process of the invention can be admixed with the 
5 corresponding racemic (rac) or racemic-like form. 

Metallocene compounds are well known complexes, mainly used as catalyst components 
for the polymerization of olefins. Processes for the synthesis of such metallocene compounds 
tend to produce mixtures of racemic and meso form. Usually the racemic form produces 
stereoregular polymers while the meso form is mactive or produces low molecular weight atactic 
10 polymers. The racemic form is therefore the most used as polymerization catalyst component. 
Consequently it is desirable to obtam fi-om the synthesis the racemic (rac) form or a mixture 
where the racemic form is predominant in order to reduce the work for the physical separation of 
the two isomers. 

EP 819 695 describes a process for the modification of the rac/meso ratio of a rac/meso 

15 mixture of a stereorigid bridged metallocene compounds by subjecting the mixture to a selective 
decomposition in the presence of compounds having either acidic hydrogen atoms or reactive 
halogen atoms, such as water, methanol, chlorotrimethylsilane. With this process, one isomeric 
form is decomposed with a consequently lowering of the overall yield of the process. 

WO 00/017213 describes an isomerization process in which the meso form or a mixture 

20 of racemic and meso form of a bridged metallocene compound is contacted with a Group 1 

and/or 2 metal halide isomerization catalyst in a liquid medium. This process has the drawback 
that the elimination of the metal halide fi-om the reaction mixture could be complicated. 

OrganometalUcs 1998, 17, 1946-4958 describes a series of reactions in which rao- 
dimethylsilyI(l,3-diisopropylcyclopentadienyl)scandium allyl is isomerized to a rac/meso 

25 mixtures by usmg different isomerization catalysts. Among all (n-C7Hi5)iiNCI and (n- 
C7Hi5)4NBr are used. This isomerization reaction is obviously not usefiil for an mdustrial 
process which target is to obtain the rac isomer. Moreover, on page 4953 of this document it is 
stated that the isomerization is discouraged for metallocenes of group 4, thus a-eatiqg a prejudice 
in using this kind of reaction with metallocene compounds in which the cmtral metal belongs to 

30 group 4 of the periodic table of the elements. 
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Thus it is desirable to find an alternative isomerization process that allows isomerizing 
the meso or meso-like form of a bridged metallocene compounds in the rac or rac-like form in an 
easy way. 

An object of the present invention is an Isomerization process comprising the step of 
S contacting a slurry or a solution comprising the meso or meso-like form of one of more bridged 
metallocene compounds of group 4 of the Periodic Table of the Elements having C2 or Cr-like 
symmetry with an isomerization catalyst of formula (J) 

10 W is a nitrogen or a phosphorus atom; preferably W is nitrogen; 

R, equal to or different from ^ch other, are CrC4o hydrocarbon radicals optionally containing 
one or more heteroatoms belonging to groups 13-17 of the Periodic Table of the Elements; two R 
can also join to form a saturated or unsaturated Cs-Cs memb^d cycle containing the atom W to 
form for example a pyrroUyl, a pirrolydinyl or a pyperidinyl radical or two R can also join to 

IS form a radical of formula (D) 

R^ 

(D) 

wterein R^ equal to or diiSerent from each other, are C1-C20 hydrocarbon radicals optionally 
containing one or more heteroatoms belonging to groups 13-17 of the Periodic Table of the 
Elements; preferably R* are Imear or branched, cyclic or acyclic, Ci-Cia-alkyl, C2-C12 alkenyl, C2- 
C12 alkynyl, Cs-Cu-aryl, Cr-Ciz-alkylaiyl or C7-Ci2-aiylalkyl radicals; P is a phosphorous atom 
20 bonded with a double bond to the atom W; pref^bly R are linear or branched, cyclic or acyclic, 
CrC4o-alkyl, C2-C40 alkenyl, C2-C40 alkynyl, C6-C4o-aryl, C7-C4o-alkylaryl or C7-C4(rarylalkyl 
radicals, optionally containing one or more heteroatoms belonging to groups 13-17 of the Periodic 
Table of the Elements; 

more preferably R is a Ci"C4(ralkyl, Ce-C4o-aryl or C7-C4o-alkylaiyl radical, such as n-butyl, n- 
25 hexyl, phenyl and ben^l (Bz) radicals; and 

is an halide atom such as CI", Br , F, F, preferably XT is chloride (CO or bromide (Br"). 
Examples of compounds of formula Q) are (CI]3(CH2)3)4NBr, (CH3(CH2)5)4NBr, 
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(C3H3CH2)3(C6H5CH2)NBr. (CH3(CH2)3)4NCI, (CH3CH2)3(C6H5CH2)NC1, (CH3(CH2)3)^Br, 
(CH3(CH2)5)4PBr, (CaHbCH2)3(C6H5CH2)PBr, (CH3(CH2)3)4PC1, (CH3CH2)3(C6«5CH2)PC1, 




The bridged metallocene compounds of group 4 of the Periodic Table of the Elements 
ha>dng C2 or C2-like symmetry have two bridged cyclopentadienyl moieties linked to the central 
metal atom trough a n bond. The central metal atom is zirconium, titanium or hafiiium, 
preferably zirconium. 

S For the purpose of the present invention, the term "C2 symmetry^' means that in the 

metallocene compound two isomeric forms are possible, the racemic and the meso forms. These 
isomeric forms are well known in the art for example they are cited m Chem. Rev. 2000, 700, 
1253-1345. 

For the purpose of the present invention, the term ^C2-like sjrmmetry'' means that in the 
10 metallocene compound two isomeric forms are possible, the racemic-like and the meso-like 
form. 

''Racemio-like form" means that the bulkier substituents of the two cyclopentadienyl 
moieties on the metallocene compound are on the opposite sides with respect to the plane 
containing the zirconium and the centre of the cyclopentadienyl moieties as shown in the 
15 following compound 
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racemic-like form 



Conversely meso-like form means that the bulkier substituents of the two 
cyclopentadienyl moieties on the metallocene compound are on the same side with respect to the 
plane containing the zirconium and the centre of the cydopentadienyl moiedes as shown in the 
following compound. 
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meso-like form 

With the process of the present invention the meso or meso-like form of one or more 
bridged metallocene compounds of group 4 of the Periodic Table of the Elements having C2 or 
Co-like symmetry can be used alone or in a mixture comprising the racemic or racemic-like form. 

S According to a preferred embodiment, the process of the present invention is carried out 

in an apiotic soWent, eidier polar or apolar. Said aprotic solvent can be an aromatic or aliphatic 
hydrocarbon, optionally halogenated or optionally containing heteroatoms belonging to the group 
16 of the perio(fic table, or an eth^. Preferably it is selected from the group consisting of benzene, 
tohieae, pmtan^ hexane, hqptane, cydoh^cane, dicUorometiiane, dhlorobenzene, dieflqrlether, 

10 tetrahydrofiiran, 1,2 dimethoxyethaneN,N-dimethylformamid^ dimethyl sulfoxide or mixtures 

th^eof Preferably the process of the present invmtion is carried out in the presence of one or more 
ethers such as tetrahydrofiiran or 1 ,2 dimethoxyethane; more preferably the solvent contains at least 
5% by volume of one or more ethers. 

The process of the present invmtion can be carried out at a tenq)erature ranging from O^C to 

IS a temperature below the temperature of decompo^ion of tiie bridged metallocene conqpound in the 
selected solv^ usually up to 180X. Pr^erably ^e process of the presratt invention is carried out 
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at a temperature nmging from lOX to ISCC, more preferably fix)m 30°C to 90X. even more 
preferably from 40°C to 90°C. 

The molar ratio between the isomnization catalyst and die m^ of the bridged 
metallocene compound is preferably conqpiised between 0.01 to 300; more preferably the ratio is 
5 from 0.01 to 100, even more preferably from 0.1 to 10; particularly prsfetred ratio rai^e is from 
0.2 to 5. 

VWth the process of the presort invention it is pos^le to convot at least part of the meso 
or meso-like form to the lacemic or racenuc-like form of a bridged metallocene compound. This 
allows to improve the final yidd in term of the racemic or lacemic-like isomer of the whole 
10 process for synthesising the target metallocene compound. The removal of the isomeiization 
catalyst and the final purification of the racemic or racemic like isomer can be carried out 
according to the procedure commonly used in the art. 

The process of the presort mvention can be used as such or it can be part of a one-pot 
process for obtaming metallocene compounds starting fix>m the ligands, sudi as the process 
15 described in EP 03 101268.S; WO 03/057705; WO 99/36427 and WO 02/083699. 

Bridged metallocene compounds havmg C2 symmetry or CVlike symmetry that can be 
used in the process of the presmt invortion are preferably compounds of formula (m) 



r3 




(m) 

M is a tranation metal belong^g to group 4, pr^ably M is 2arconium, or hafrdum; 
20 the substituents Q, etpial to or difiEo«nt from each other, are monoanionic sigma ligands selected 
from the group consisting of hydrogen, halogen, R*, OR^ OCOR*. SR^ NR^ and PR*2. wherein 
R' is a linear or branched, cyclic or acyclic. C-Caralkyl, CVQm alkenyl, alkynyl, Q-Car 
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aiyl, CT-Qto-alkylaiyl or GT-Cicraiylalkyl radical optionally containing one or more Si or Ge 
atoms; 

or two Q can optionally form a substituted or unsubsdtuted butadienyl radical or a OR'O group 
^orein R' is a divalent radical selected from C1-C20 alkylidene;, Q-CUo aiylidene, C7-C40 
5 allcylarylidene and C7-C40 arylalkylidene radicals; 

the substituents Q are preferably the same and are preferably halogen atoms^ OR^ and NR^2; 
herein R^ is preferably a Ci-Cio alkyl, C6-C20 aryl or C7-C20 arylalkyl group, optionally containing 
one or more Si or Ge atoms; more preferably, the substituents Q are selected fibom the group 
consisting of -CI, -Br, -Me, -Et, -n-Bu, -sec-Bu, -Ph, -Bz, -CHiSiMes, -OEt, -OPr, -OBu, -OBz and 
10 -MMea; 

n is an integer equal to the oxidation state of the metal M minus 2; 

L is a divalent bridging group selected from C1-C20 alkylidene, C3-C20 cycloalkylidene; Q-Czo 
arylidene, C7-C20 alkylarylidene» or C7-C20 arylalkylidene radicals optionally containing 
heteroatoms belonging to groups 13-17 of the Periodic Table of the Elements, and silylidene radical 

IS containing up to 5 silicon atoms such as SiMe^, SiPh2; preferably L is a divalent group (ZR^xn)q; Z 
being C, Si, Ge, N or P, and the R^ groups, equal to or different from each other, being hydrogen or 
a linear or branched, cyclic or acyclic, Ci-Cio-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, Ce-Cio-aryl, 
Cr-Cio-alkylaryl or C7-C2o-arylalkyl radical or two R^ can form a aliphatic or aromatic C4-C7 ring; 
preferably R^ is a hydrogen atom or a methyl or phenyl radical; preferably Z is Si or C; 

20 m is 1 or2,andmorespecifically it is 1 whenZisNorP,anditis2i^enZisC, SiorGe; q isan 
integer rangjuag from 1 to 4; preferably q is 1 or 2; 

more preferably L is selected from Si(CH3)2, SiPhi, SiPhMei, S]Me(SiM CH2, (CH2)2, {Clhh or 

R^ R^ equal to or different from eadi odio; are hydrogen atoms» halogen atoms or linear or 
25 branched, cyclic or ac^clic^ Ci-C2o-all^l, C3-C20 alkenyl, C2-C20 alkynyl, C6-C20-aiyl, C7-C20- 
alkylaryl or Cr-Czo-arylalkyl radicals, optionally containing one or more heteroatoms belonging to 
groups 13-17 of the Periodic Table of the Elements; 

T, equal to or different from each other, is a moiety of formula (IDb) or (Hlb): 
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OUa) (mb) 

wherein: 

the atom marked with the symbol bonds the atom marked with the same symbol in the 
compoimd of formula (lEO; 

T* is a sulptair atom, a ojQrgen atom or a CR}\ or aNR" group, vidiei^ R'", equal to or 
5 different from each other, are hydiogiBa atoms* halogen atoms or linear or branched, cyclic or 
acycUc, Ci-Csor-alkyl, C2-CI20 alkenyl, C2-C20 alkynyl, CVCao-aryl, CT-Cwralkylaryl or C7-C20- 
aiylalkyl radicals, optionally containing one or more heteroaUmis beloi:^mg to groiq)s 13-17 of fhe 
Periodic Table ctftheElemotts; and R^^ is a or linear or branched, cyclic or acyclic, Ci-C2a-alli^, 
C2-C20 alkenyl, (VCzo alkynyl, Cs-Qaraiyl, CrC2(ralkylaryl or CT-CWaiylallgrl radical, optionally 
10 containing one or more hetaoatoms betongjng to groups 13-17 of the Periodic Table of the 
H^ent^ pr^ably T' is sulphur. 

1* is a CR*" group or a niirogm atom; wherein R'" is a hydrogen atom, a halogen atom or linear 
or branched, cycKc or acyclic, Ci-Qio-alkyI, CrCao alkenyl. Cz-Czo alkynyl, Ce-Cao-aiyl. C7-C20- 
allgrlaiyl or Cr Cio-arsdall^l radical, optionally containiotg one or more h^eroatoms belonging to 
IS groups 13-17 of the Periodic Table of the Elements; preferably b a CR^" group; 
with the proviso that if is a nitrogen atom T* is CR^V 

R\ R^ R^, R', and R^\ equal to or dififo^nt from each otfier, are hydrogen atoms, halogen atoms 
or linear or branched, cycUc or acyclic, Ci-Cio-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, Q-Czo-aiyl, 
CrCaraOgriteryl or CT-Caraiylall^l radicals, optionally containing one or mote heteroatoms 
20 bdoi^ging to groups 13-17 of the Periodic Table of the Element^ or two adjacent R", R', R^ R', r" 
and R*' form one or more 3-7 membered ring optional containing heteroatoms belonging to 
groups 13-17 of tibie periodic table; 

preferably R* and R", equal to or different from each other, are linear or branched Ci-Cao-all^l 
radicals, sudi as methyl, ^1^1 or isopropyl radicals; 
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preferably K* and R^^, equal to or different from each other, are hydrogen atoms ir C6-C2o-aiyl, or 
C7-C20-arylalkyl radicals such as phenyl, 4-teit-butyl phenyl radicals. 

Non limiting examples of compounds beloc^g to formula (I) are the following 
compounds; 

diinethyl3ilauediyibi3(ind6nyi)zirconium dichlciide, 

dimethylsilanediylbi5(2-methyl-4-phenylindenyl)zirconiumdichloride, 
5 dimethylsilanediylbis(4-naphthylindenyl)^rcomum dichloride, 

dimethylsilanediylbis(2-methyUndenyl)zirconium dichloride, 

dimethylsilanediylbis(2-methyl-4-t-butylindenyl)zirconiumdichlori^^ 

dimethylsilanediylbis(2-methyl-4-isopropylindenyl)2irconiumdicUoride^ 

dimethylsilanediylbis(2,4-dimethylindenyl)2drconium dichloride, 
10 dimethylsilanediyIbis(2-methyM,S43enzoindenyl)zirconiiim dichloride, 

dimethylsilanediylbis(2,4,7-trim^ylindenyl)zirconiumdichloride, 

dunethylsilanediylbis(2,4,6-trimethylindenyl)zirconium£^ 

dimethylsilanediylbis(2,S,6-trimetl9lindenyl)zirconiumdichloride, 

methyI(phenyl)silanediylbis(2-methyl-4,6-dusopropylindenyl)-zirconium dichloride, 
IS methyl(phenyl)silanediylbis(2-methyl-4-i5opn>pyl]ndenyl)-zirconiumd^^ 

l,2*ethylenebis(indenyl)2irconium dichloride, 

l,2-efliylenebis(4,7-dimethylindenyl)zirconium dichloride, 

l,2-ethylenebis(2'*methyl-4-phenylindenyl)zirconium dichloride, 

l,4-butanediylbis(2-methyl-4-phenylindenyl)2irconium dichloride, 
20 1,2- ethylenebis(2-methyl-4,6-diisopropyIindenyl)zircomum dichloride, 

l,4-butanediylbis(2-methyl-4-isopropylindenyl)zirconium dichloride, 

l,4-butanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride, 

1,2- ethylenebis (2-mediyl-4,S-benzoindenyl)zircomum dichloride, 

dunethylsilanediylbis-6-(3-methyIcyclopentadienyl.[l,2-b]-thiophene) dichloride; 
25 dimethylsilanediylbis-6-(4-methylcyclopentadienyl-[l,2-b]-tUophene)zirconium dichloride; 

dimethylsilanediylbis-6-(4-i50propylcyciopentadienyl-[l,24>]-thiophene)^com^ dichloride; 

dimethylsiIanediylbis-6-(4-ter-butylcyclopentadienyl-[l,2-b]-tMophene)^ 

dimethylsilanediylbis-6-(3>isopropyIcyclopentadienyl-[l,2-b]-tMophene)zirconiumdicUo 

dimethylsilanediylbis^3-phenyl<7dopentadienyi-[l,2*b]-tUophene)zk dichloride; 
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dimethylsilanediylbis-6-(2,5-dicWoride-3-phenylcyc^^^ 
dimethyl; 

dimethylsilanediylbis-6-[2,S-dichIorideO-<2-methylpte 
thiophenejzirconium dichloride; 
5 dimechyisiianediyibis-6-[2,3-dichioride-3^^^ 
thiophenejzirconium dichloride; 

dimethylsilanediylbi5-6-[2,S-^cUoride-3-mesitylenecyclopente^ 
thiophene]ziiconium dichloride; 

dimethylsilaiiediylbis^-(2A5-trimethyl.3-phenylcyclo^ 
10 dichloride; 

dunethyIsilanediylbis-6-(2,5KKethyI-3"phenylcyclopentadi^^^ 
dichloride; 

dimethylsilanediylbis-6*(2,S-diisopropyl-3-phenylcyclopemadienyi-[l,2-b] 
dichloride; 

15 dimethylsaanediylbiS'6-(2,5-diter-butyl-3-phenylcyclopeirtadien^ 
dichloride; 

dimethylsilanediylbis-6-(2,5-ditrimethylsilyl-3-phenylcycl^^ 
thiophene)2drconium dichloride; 

dunethylsilanediylbis-6-(3-methylcyclopentadienyl-[l,2-b]-silole)zi^ dichloride; 
20 dimethylsilanediylbis-6-(3.isopropylcyclopentadienyl"[l,2-b]-silole^^^ 

dimethylsilanediylbis.6-(3-phenylcyclopentadienyl-[l,2-b3-silole)^ dichloride; 

dimethylsilanediylbis-6-(2,5-dichloride-3-phenylcyclopentadienyK 

dichloride; 

dimethylsilanediyIbis-6-[2,S-dichlorid&-3-(2-methylphenyl)cyclo^ 
25 siiole]zircomum dichloride; 

dimethylsilanediylbis«6-[2,5-dichloride-3-(2,4,6-trimethylphenyl^^^ 
silole]zirconium dichloride; 

dimethylsilanediyibis-6-[2,5-<lichlorid&-3-mesityleaecyc 
dichloride; 

30 dimethylsilanediylbis-^(2A5-trimethyl-3-phenylqrclopentadiCT^^ 
dichloride; 
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Dimethylsilane(fiylbis(2-metfayl-4-p-tert-b^^ dicMoride; 
DimethylsUanediyl(2-isopn>pyl-4-p-t^-bu1ylphenyfindeny 
butylphenylindenyOarconhim dichloride; 
DimethylsUanediyl(2-isopropyl-^p-tert-butyIphenyl^^ 
5 methylphenylindenyl)aroomum dichloride; 

as well as the corresponding ^conium dimethyl, faydrochloro dihydro and t^^utadiene 
compounds. 

The following eicamples are given to illustrate and not to limit the invention 
Examples 

10 Dimethylsilanediyl [2-methyM-(4'./er/-butylphenyl)indenyl] [2-isopropyI-.4-(4'-/er/- 
butylphenyl)indenyl)] dimethyl zirconium (A) is prepared following the same procedure 
described in example 5 of PCT/EP02/14899 by using [2-methyl-4-(4'-/er/-butylphenyl)mdenyl] 
[2-isopropyl-4.(4'./ert-butylphenyl)indenyl)]dimethylsilane instead of bis(2-methyl- 
indenyl)dimethylsilane. 

15 Dimethylsilanediylbis[2-methyl-4,5-ben20-l-indenyl] dimethyl zirconium (B) was prepared 
according to US 6,177,376. 

Dimethylsilanediylbis[2-methyM,S-benzo-l-indenyl] zirconium dichloride (C) was prepared 
according to US 5,830,821. 
Examples 1-7 General procedure. 

20 A purified meso enriched metallocene was dissolved (or slurried) at room temperature in 

the solvent indicated in table 1. The isomerization catalyst specified in table 1 was added and 
then the mixture was heated for few hours. NMR analysis of a sample of the resulting solution 
(or slurry) showed that the rac/meso ratio of the metallocene was substantially improved in 
fiivour of the rac isomer. The latter was also isolated in higher yields compared indth the yields 

25 achieved by using standard procedures. 

The rac/meso ratios were determined by NMR analysis. The proton spectra of 
metallocenes were obtained on a Bruker DPX 200 spectrometer operating in the Fourier 
transform mode at room temperature at 200. 13 MHz. The samples were dissolved in Cl^Cb 
(Aldrich, 99.8 atom % D); preparation of fhe samples was carried out under nitrogen using 

30 standard inert atmosphere techniques. The residual peak of CHDCI2 in the spectra (5.35 
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ppm) was used as a re^nce. Proton spectra were acquired with a 15" pulse and 2 seconds of 
ddby between pulses; 32 transients were stored for eadi spectrum. 





Table 1 


Ex. 


Met 


starting 
rac/meso 
ratio 


IsonMrization 
cataljrst 


Solvent 


T 


t 

(h) 


tinai 
roc/ntBso 
ratio 


1 


A 

A 


2.4/97.6 


ii-Bu4NBr 
f0.22/l> 


THF 


65 


5 


94.0/6.0 


2 


A 


31.7/68.3 


ii-Bu4NBr 
(0.21/1) 


t(riuene,T 
HF 
1/1.7 v/v 


80 


4 


78.9/21.1 


3 


A 


31.7/68.3 


[CH,(CH2)s]4NBr 
(0.23/1) 


toluene,T 
HF 
1/1.7 v/v 


80 


10 


76.5/23.5 


4 


A 


31.7/68.3 


(CH3CH2)3B2NC1 
(0.23/1) 


toluenei^T 
HF 
1/1.7 v/v 


80 


4 


75.2/24.8 


5 


B 


26.8/73.2 


»-BuiNBr 
(0.22/1) 


THF 


65 


2 


71.9/28.1 


6 


C 


17.7/82.3 


n-Bu4NBr 
(0.23/1) 


THF 


65 


2.5 


94.4/5.6 


7 


A 


33.3/66.7 


n-Bu^r 
(0.21/1) 


chloroben 
zene 


80 


7.5 


70.4/29.6 


8 


A 


33.3/66.7 


^sBzNCl 
(0.21/1) 


tohime 


80 


3 


61.5/38.5 



note: 

no remarkable amount of deconqiosition was observed. 

Et = ethyl radical n-Bu= normal butyl radical; B2= benzil radical 
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Comparative sample 1. 

A sample of ammonium chloride (Aldrich, MW 53.49) was dried at 125X for 8 h under 
vacuum. An aliquot of this sample (Aldrich, 17.0 mg, 032 mmol» MHUCl/dimethyl complex = 
0.20/1) was added at room temperature under nitrogen atmosphere to a solution of 1.16 g of 
5 dimethylsilanediyl[2-methyl-4-(4'-terr.butylphenyl)indenyl][2-isopropyl^^ 

ferfl)utylphenyl)indenyl)] dimethyl zirconium (rac/meso 31.7/68.3, MW = 728.26, 1.59 mmol) in 
25 mL of THF and 15 mL of toluene in a 50 mL Schlenk flask. At the end of the addition, the 
reaction mixture was heated at 80°C for 2.5 h and followed by NMR analysis: the rac/meso ratio 
resulted to be 34/66 and a small amount of decomposition to the ligand was also observed. 

10 Additional ammonium chloride (100.0 mg, 1.87 mmol, total NH^Cl/dimethyl complex = 1.38/1) 
was added at room temperature and then the resulting mixture was heated at 80**C for 3.5 h. 
Different aliquots of the mixture were taken, dried and analysed by NMR in CD2CI2. The 
final rac/meso ratio resulted to be 45/55 and a remarkable amount of decomposition to the ligand 
(ca. 20% mol. calculated by NMR) was also observed. 

IS Comparative example 2. 

A sample of triethylanunine hydrochloride (Aldrid), 98%, MW 137.65, 25.7 mg, 0.18 
mmol, NHEtaCl/dimethyl complex = 0.22/1) was suspended at room temperature into 5 mL of 
THF and added under nitrogen atmosphere to a suspension of 0.58 g of dimethylsilanediyl[2- 
methyl-4-(4'-/err-butylphenyl)indenyl][2-isopropyl-4-(4'-l^/^utylphenyl)i^^ 

20 zirconium {rac/meso "iOllO^ MW = 728.26, 0.80 mmol) in 1 S mL of THF in a SO mL Schlenk 
flask. At the end of the addition, the reaction mixture was heated at reflux for 2 h and followed 
by NMR analysis: the rac/meso ratio resulted to be 45/55, but a remarkable amount of 
decomposition was also observed. The heating was then continued for additional 2 h, but no 
change in the rac/meso ratio was observed by NMR analysis. 
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CLAIMS 

1 . Aa isomerization process comprising the step of contacting a siuny or a solution 

comprising the meso or meso-like form of one or more bridged metallocene conqpoimds of 
group 4 of the Periodic Table of the Elements having C2 or C2-like synunetry ^th an 
5 isomerization catalyst of formula (I) 

[R4W]'y 0) 

wherein: 

W is a nitrogen or a phosphorus atom; 

R, equal to or different from each other, are C1-C40 hydrocarbon radicals optionally 
1 0 containing one or more heteroatoms belonging to groups 1 3-1 7 of the Periodic Table of the 

Elements; two R can also join to form a saturated or unsaturated Cs-Ce membered cycle 
containing the atom W or two R can also join to form a radical of formula (D) 

R^ 

(n) 

15 whCTein R\ equal to or different from each other, are C1-C20 hydrocarbon radicals 

optionally containing one or more heteroatoms belon^g to groups 13-17 of the Periodic 
Table of the Elements; P is a phosphorous atom bonded with a double bond to the atom W; 
and 

is an halide atom. 

20 2. The isomerization process according to claim 1 wherein a mixture comprising the meso or 
meso-like form and the racemic or racemic-like form of one or more bridged metallocene 
compounds of group 4 of the Periodic Table of the Elements having C2 or C24ike 
symmetry is us^. 

3. The isomerization process according to claims 1-2 wherein R are linear or branched, cyclic 
25 or acyclic, Ci-C4o-alkyl, C2-C40 alkenyl, C2-C4a alkynyl, C6-C4o-aryl, C7-C4(ralkylaryl or CV 

C4o-^lalkyl radicals, optionally containing one or more heteroatoms belonging to groups 13- 
1 7 of the Periodic Table of the Elements; two R can also join to form a saturate or 
unsaturated C5-C6 memb^ ed cycle containing tiie atom W; and X" is chloride (Cf) or 
bromide (Br'). 
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4. The isomerizadon process according to anyone of claims 1^3 wherein W is .a mtrogen 
atom. 

5. The isomerization process according to anyone of claims 1-4 wherein the process is carried 
out in an aprotic solvent, either polar or apolar. 

6. The isomerization process according to claim 5 wherein the aprotic solvent is an aromatic 
or aliphatic hydrocarbon, optionally halogenated or optionally cont^ning heteroatoms 
belonging to the group 16 of the periodic table, or an ether. 

7. The isomerization process according to claim 6 wherein the process is carried out in the 
presence of one or more ethers. 

8. The isomerization process according to anyone of claims 1-7 whorein the process is carried 
out at a ten5)erature ranging from 0 to a temperature below the temperature of decomposition 
of the bridged metallocene compound in the selected solvent. 

9. The isomerization process according to anyone of claims 1-8 wherein the bridged 
metallocene compounds having C2 synunetry or C^-like symmetry has formula (HI) 




(BQ) 

\^erein: 

M is a transition metal belonging to group 4, 

the substituents Q, equal to or different from each other, are monoanionic sigma ligands 
selected from the group consisting of hydrogen, halogen, R , OR , OCOR , SR , NR 2 and 
PR^2, wherein R* is a linear or branched, cyclic or acyclic, Ci-Cio-alkyl, C2-C20 alkenyl, Cj- 
C20 alkynyl, Ce-C2o-aryl, C7-C20-alkylaiyl or CT-C2o-arylalkyl radical optionally containing 
one or more Si or Ge atoms; 

or two Q can optionally form a substituted or unsubstituted butadienyl radical or a OR O 
gioup whorein R* is a divalent radical selected from C1-C20 all^lidene, C6-C40 arylidene, Or 
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C40 alkylaiylidene and C7-C40 arylalkylidene radicals; 

n is an int^er equal to the oxidation state of the metal M minus 2; 

L is a divalent brid^g group selected from C1-C20 alkylidene, C3-C20 cycloalkylidene^ 

C20 arylidene, C7-C20 alkylaryiidene, or CrC2o arylalkylidene radicals optionally containing 

heteroatoms belong^ig to groups 13-17oftheP^odicTableoftheElemrat^ and silylidene 

radical containing up to S silicon atoms; 

R^, equal to or different from each other, are hydrogen atoms, halogen atoms or linear or 
branched, cyclic or acyclic, Ci-CW-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, Ce-Cio-aryl, CV 
Cio-alkylaryl or C7-C2(rarylalkyl radicals, optionally containing one or more heteroatoms 
belonging to groups 13-17 of the Periodic Table of the Elements; 
T, equal to or difii^ent from each other, is a moiety of formula (Dla) or (Dlb): 



wherein: 

the atom marked with the symbol * bonds the atom marked with the same symbol in the 
compound of formula (III); 

is a sulphur atom, a oxygen atom or a CR^^i or aNR^^ group, wherein R^^ equal to or 
different from each other, are hydrogen atoms, halogen atoms or linear or branched, cyclic 
or acyclic, Ci-Cio-alkyl, C2-C20 alkenyl, C2-C20 allqmyl, Q-Cio-aryl, CT-Czo-alkylaryl or Cr- 
Cicrarylalkyl radicals, optionally containing one or more het^ioatoms belonging to groups 13- 
17 of the Periodic Table of the Elements; and R*^ is a or linear or branched, cyclic or 
acyclic, Ci-C2o-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, C6-C2o-aryl, CT-Cia-alkylaiyl or CrCzo- 
arylalkyl radical, optionally containing one or more heteroatoms belopging to groups 13-17 of 
the Periodic Table of the Elements; 

T^ is a CR*^ group or a nitrogen atom; wherein R*° is a hydrogen atom, a halogen atom or 
linear or branched, cyclic or acyclic, Ci-Cio-alkyl, C2-C20 alkenyl, CtCto allgmyl, Q-Qo- 





ana) 



(mb) 
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aiyl, CrCio-alkylaryl or CT-Cjcraiylalkyl radical, optionally containing one or more 
heteroatoms belonging to groups 13-17 of the Periodic Table of the Elements; 
with the proviso that if is a nitrogen atom is CR}\ 

B^, R^, R^ and R", equal to or different from each oOxeTy are hydrogen atoms^ halogen 
atoms or linear or branched, cyclic or acyclic, Ci-C2o-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, 
C6-C2o-aryl, C7-C2o-alkylaryl or C7-C2o-arylalkyl radicals, optionally containing one or more 
heteroatoms belongmg to groups 13-17 of the Periodic Table of the Elements; or two adjacent 
R^ R^ R^ R^ B}^ and R" form one or more 3-7 membered ring optional containing 
heteroatoms belonging to groups 13-17 of the periodic table. 

10. The isomerization process accordmg to claim 9 wherein in the compound of formula (EH) M 
is ^rconium, or hafiiium; the substituents Q are the same and are halogen atoms, R^ OR^ and 
NR'2; wherein R'^ is preferably a Ci-Cio alkyl, Ce-Czo aiyl or €7-020 aiylalkyl group, 
optionally containing one or more Si or Ge atoms; L is a divalent group (ZR^m)c^ Z being C, 
Si, Ge, N or P, and the R^ groups, equal to or different from each other, being hydrogen or a 
linear or branched, cyclic or acyclic, Ci-C2o-alkyl, C2-C20 alkenyl, C2-C20 alkynyl, Cg-Cio- 
aiyl, CrC2o-all^laiyl or Cr^^arylalkyl radicals or two R^ can form a aliphatic or aromatic 
C4-C7ring. 

1 1, The isomerization process according to claims 9-10 wherein in the compoimd of formula 
(n) R^ and R", equal to or different from each other are Unear or branched Ci-Cao-alkyl 
radicals; R* and R*^ equal to or different from each other, are hydrogen atoms or C6-C20- 
aryl, or C7-C2o-aiylaIkyl radicals; T^ is sulphur and T^ is a CR**^ group. 
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Abstract 

An isomerization process comprising the step of contading a slurry or a solution 
comprising the meso or meso-like form of one or more bridged metallocene compounds of group 
4 of the Periodic Table of the Elements having C2 or Cr-like symmetry with an isomerization 
catalyst of fdrmuia (i) 

"herein: 

W is a nitrogen or a phosphorus atom; R, equal to or different from each othw, are C1-C40 
hydrocarbon rascals and X* is an halide atom. 
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